Real-time polymerase chain reaction estimation of bone marrow tumor burden using clonal immunoglobulin heavy chain gene and bcl-1/JH rearrangements in mantle cell lymphoma.
In mantle cell lymphoma (MCL), detection of minimal residual disease in bone marrow (BM) samples by qualitative polymerase chain reaction (PCR) is insufficient to predict relapse. The aim of this study was to evaluate whether a quantitative estimation of tumor burden in consecutive BM samples from MCL patients was feasible and of clinical value. In combination with standard qualitative PCR, we developed a sensitive and accurate real-time PCR for detection of bcl-1/JH (joining region) rearrangement and used a recently described real-time PCR analysis of clonal immunoglobulin rearrangement. To assess clinical utility, we quantified tumor cells in 27 BM samples from three MCL patients undergoing combined CHOP (cyclophosphamide, doxorubicin [hydroxydaunomycin], vincristine [Oncovin], prednisone) and anti-CD20 antibody treatment and three MCL patients undergoing up-front autologous stem cell transplantation. The approach is capable of detecting tumor cells over a wide range of BM contamination compared to qualitative PCR analysis alone. Tumor burden in consecutive BM samples decreases during therapy and either increases or stabilizes at low levels in patients who relapse or remain in continuous clinical remission, respectively. Dynamic range estimation of BM tumor burden is feasible in MCL patients undergoing therapy using clonal immunoglobulin heavy chain gene and bcl-1/JH rearrangement-based real-time PCR.